Neural mechanisms mediating the transition from acute to chronic pain remain largely unknown. In a longitudinal brain imaging study, we followed up patients with a single sub-acute back pain (SBP) episode for more than 1 year as their pain recovered (SBPr), or persisted (SBPp) representing a transition to chronic pain. We discovered brain white matter structural abnormalities (n = 24 SBP patients; SBPp = 12 and SBPr = 12), as measured by diffusion tensor imaging (DTI), at entry into the study in SBPp in comparison to SBPr. These white matter fractional anisotropy (FA) differences accurately predicted pain persistence over the next year, which was validated in a second cohort (n = 22 SBP patients; SBPp = 11 and SBPr = 11), and showed no further alterations over a 1-year period. Tractography analysis indicated that abnormal regional FA was linked to differential structural connectivity to medial vs lateral prefrontal cortex. Local FA was correlated with functional connectivity between medial prefrontal cortex and nucleus accumbens in SBPr. As we have earlier shown that the latter functional connectivity accurately predicts transition to chronic pain, we can conclude that brain structural differences, most likely existing before the back pain-inciting event and independent of the back pain, predispose subjects to pain chronification. Ó
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Introduction
Chronic pain imparts a large socioeconomic burden [2] dramatically degrading the quality of life for a large sector of society. Extensive human and animal evidence shows that chronic pain is associated with peripheral and central nervous system reorganization, with a large list of neuronal and glial changes associated with pain persistence [11] . Moreover, human brain imaging studies indicate that different chronic pain conditions exhibit distinct brain activity and morphological alterations (reviewed elsewhere [2-4]), and show partial reversal of brain morphology with treatments that reduce the burden of chronic pain [31, 32] . Still, the causal relationship between brain abnormalities and transition to chronic pain remains largely unknown. The critical issue that has remained unresolved is the common clinical observation that, of patients with similar injuries inciting a painful episode, only a minority will proceed to develop chronic pain, which in many cases may persist for a lifetime. The potential respective roles of peripheral afferents and/or central nervous system circuits in pain chronification have been debated for decades [17, 18] . We recently identified the first definitive evidence for a causal biomarker, indicating a causal role of brain functional connectivity in pain chronification [10] .
In a longitudinal brain imaging study, we followed, over a 1-year period, subjects with a single episode of sub-acute back pain (SBP; no back pain for at least 1 year prior) as their pain either recovered (SBPr) or persisted into chronicity (SBPp). We observe that although brain gray matter density decreases and closely reflects the persistent pain of SBPp, corticostriatal functional connectivity (functional connectivity between medial prefrontal cortex, mPFC, and nucleus accumbens, NAc, mPFC-NAc) remains constant over the year, and its strength at a brain scan within weeks after onset of SBP symptoms predicts transition to chronic pain 1 year later, with high accuracy [10] . The functional connectivity was derived from fMRI scans while participants rated the spontaneous fluctuations of their ongoing back pain. Moreover, the number of functional connections between NAc and the cortex were correlated to the affective dimension of back pain in SBPp. Therefore, the mPFC-NAc functional connectivity is a physiological state
